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7CASE REPORT Open AccessBouveret’s syndrome: presentation of two cases
with review of the literature and development
of a surgical treatment strategy
Felix Nickel1, Matthias Müller-Eschner2,3, Jackson Chu1, Hendrik von Tengg-Kobligk2,3,4 and Beat P Müller-Stich1*Abstract
Background: Bouveret’s syndrome causes gastric outlet obstruction when a gallstone is impacted in the duodenum
or stomach via a bilioenteric fistula. It is a rare condition that causes significant morbidity and mortality and often
occurs in the elderly with significant comorbidities. Individual diagnostic and treatment strategies are required for
optimal management and outcome. The purpose of this paper is to develop a surgical strategy for optimized individual
treatment of Bouveret’s syndrome based on the available literature and motivated by our own experience.
Case presentation: Two cases of Bouveret’s syndrome are presented with individual management and restrictive
surgical approaches tailored to the condition of the patients and intraoperative findings.
Conclusions: Improved diagnostics and restrictive individual surgical approaches have shown to lower the mortality
rates of Bouveret’s syndrome. For optimized outcome of the individual patient: The medical and perioperative
management and time of surgery are tailored to the condition of the patient. CT-scan is most often required to secure
the diagnosis. The surgical approach includes enterolithotomy alone or in combination with simultaneous or
subsequent cholecystectomy and fistula repair. Lower overall morbidity and mortality are in favor of restrictive surgical
approaches. The surgical strategy is adapted to the intraoperative findings and to the risk for secondary complications
vs. the age and comorbidities of the patient.Background
Bouveret’s syndrome occurs when a gallstone enters the
small bowel via a bilioenteric fistula and is impacted in
the duodenum or stomach, causing gastric outlet ob-
struction. It is a rare form of gallstone ileus that results
from gallstone disease and causes significant morbidity
and mortality rates of up to 30% [1]. Bouveret’s syn-
drome is more prevalent in the elderly and in females,
with a reported median age of 74 years and a female to
male ratio of 1.9 [1-4]. The formation of a bilioenteric
fistula is initiated when the walls of the biliary system
and the bowels are chronically inflamed and adherent.
Increasing intraluminal pressure caused by obstruction
leads to local ischemia and necrosis, allowing the gall-
stone to perforate the walls and pass into the bowels [5].
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reproduction in any medium, provided the orare reported to develop bilioenteric fistulas [6,7]. Stones
smaller than 2.5 cm usually pass into the small bowel
where they can pass uneventfully or cause gallstone ileus
which is more frequent with larger stones [8]. The major-
ity of gallstones impact distally in the terminal ileum and
obstructions in the duodenum are less common [9]. Two
cases of Bouveret’s syndrome are presented with individual
management and restrictive surgical approaches tailored
to the condition of the patients and intraoperative find-
ings. The purpose of this paper is to develop a surgical
strategy for optimized individual patient treatment for
suspected Bouveret’s syndrome based on the available lit-
erature and motivated by our own experience.Case presentation
Case 1
A 78 year old Caucasian male presented to the Emergency
Department with a six week history of upper abdominal
pain, discomfort, nausea, subsequent hematemesis with
coffee-ground material, and a four day history of diarrheatd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
Nickel et al. BMC Surgery 2013, 13:33 Page 2 of 7
http://www.biomedcentral.com/1471-2482/13/33and vomiting with diffuse abdominal pain. He had not
sought prior medical help for the symptoms of this epi-
sode. He was found alert but disoriented at presentation.
Past medical history of the patient included type 2 dia-
betes mellitus, arterial hypertension with subsequent
hypertensive crisis, hyperlipidemia and cardiac conditions
comprised of coronary heart disease, atrial fibrillation with
absolute arrhythmia, left bundle branch block and poor
left ventricular function. At time of presentation, the pa-
tient was hypotonic with a systolic blood pressure of
70 mm Hg and tachyarrhythmic at 120–150 beats per mi-
nute. Initial laboratory investigations revealed severe elec-
trolyte imbalance and volume depletion with hypokalemia
(2.1 mmol/L), hyponatremia (119 mmol/L), a hemoglobin
content of 15.9 g/dL and signs of inflammation with a
leukocyte count of 35/ nL and c-reactive protein of
55.7 mg/L. The patient was started on vasopressor therapy
with volume and electrolyte resuscitation, and was admit-
ted to the intensive care unit for hemodynamic monitor-
ing. A nasogastric tube was placed and drained 3 L of
gastric contents. Intravenous antibiotics and proton pump
inhibitor therapy were started. Due to respiratory failure,
the patient was intubated and was mechanically ventilated.
A thorough review of the patient’s past medical re-
cords revealed a history of a duodenal ulcer and duo-
denal diverticula: 8 years prior to the current episode
the patient had presented with mild cholangitis that was
successfully treated with i.v. antibiotics. At that time CT
was performed due to an elevated carcinoembryogenic
antigen to rule out malignant disease. CT scan showed
duodenal diverticula as well as a gallbladder filled with
sludge but no delineation of concretions or malignancyFigure 1 Case 1, axial slices of CT scans performed in 2003 and 2006
the CT scan performed in 2011 at hospitalization, with delineation of the c
gallstone. Retrieved gall stone on the right.(Figure 1). 5 years prior to the current episode the pa-
tient had already presented with an episode of abdom-
inal distention and constipation and a CT scan from this
episode showed duodenal diverticula, a sludge-filled gall-
bladder with a calculus of 3 cm and multiple smaller
concretions up to 0.5 cm in size but without signs of
cholestasis or cholecystitis.
Imaging by plain x-rays was suspect for free air in the
abdomen. Esophagogastroduodenoscopy was performed,
showing a normal esophagus and a dilated stomach with
excessive secretions and mixed gastric contents. In the
proximal duodenum, a cholecystoduodenal fistula was
delineated. In the duodenal C-loop adjacent to the pa-
pilla a 1 cm diverticulum was present, and a concrement
was found occluding the lumen of the distal duodenum.
The concrement could not be mobilized endoscopically.
Abdominal CT scan showed a contained rupture of the
gallbladder with a large fistula to the duodenal c-loop
(Figure 1). A 7.6 cm partially calcified gall stone was lo-
cated in the distal duodenum (Figure 1). Intrahepatic
and extrahepatic cholestasis was found caused by compres-
sion of the distal DHC by the gallstone and a duodenal di-
verticulum. CT scan showed three more diverticula in the
descending part of the duodenum.
The initial management strategy for this elderly patient
in septic condition with significant cardiac comorbidities
and hemodynamic instability was to continue conserva-
tive treatment in the intensive care unit. On the fourth
day after admission, the patient’s respiratory condition,
inflammatory state, and hemodynamic situation had im-
proved. He was still tachycardic at 120 beats per minute
but stable with low doses of vasopressors. Laparotomyshowing calculus development over time. Double-oblique MPR of
holecystoduodenal fistula, the duodenal diverticula and the shifted
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failed. A 3 cm longitudinal jejunostomy was made at a
10 cm distance to the Ligament of Treitz and the gall-
stone retrieved (Figure 1). An area of pressure necrosis
on the duodenal wall at the impacted site was sub-
sequently repaired with a running suture. The jejunal
incision was closed with a transverse suture in the
fashion of a stricturoplasty to avoid development of
stenosis. Given the patient’s comorbidities and compli-
cated hemodynamic situation, along with the strategy to
minimize the operative trauma and procedural time, the
cholecystoduodenal fistula was left in place and covered
by an omentum patch. In the postoperative course the
patient’s pulmonary and hemodynamic situation im-
proved and stabilized quickly. On the third postoperative
day the inflammatory parameters had improved and
antibiotic treatment was discontinued. After an unevent-
ful further postoperative course the patient was trans-
ferred to a rehabilitation centre.
Case 2
A 75 year old Caucasian male was admitted with tachy-
arrhythmia, atrial fibrillation, and hypertension escalat-
ing in a hypertensive crisis. His past medical history was
significant for multiple cardiovascular pathologies in-
cluding atrial fibrillation with ablation treatment, coron-
ary artery disease with a stent placed in the left anterior
descending coronary artery, arterial hypertension with
subsequent hypertensive crisis, and mild insufficiency of
the aortic, mitral, and tricuspid valves. Four days after
admission, he developed mechanical ileus and abdominal
CT scan was obtained after abdominal X-ray revealed
pneumobilia and signs of ileus (Figure 2). CT revealed a
fluid-filled stomach, duodenum and proximal jejunumFigure 2 Case 2, A: X-ray with multiple air fluid levels as a sign of ileu
within a cholecystoduodenal fistula and a fluid filled stomach and pr
the shifted gallstone in the jejunum.as a sign of mechanical ileus. The gallbladder base
showed inflammatory changes with fluid retention, air
inclusions and a gallstone within a cholecystoduodenal
fistula. Another gallstone was found within a jejunal
loop in the left lower abdomen and consecutively col-
lapsed bowel loops distal to the stone. CT scan also re-
vealed a 4.4 cm duodenal diverticulum adjacent to the
papilla (Figure 2).
Laparotomy revealed a dilated segment of proximal je-
junum that was obstructed by a 4 cm gallstone 100 cm
distal to the Ligament of Treitz. Another gallstone of a
similar size of 4 cm was found in a cholecystoduodenal fis-
tula with an abscess that was covered by omentum. Be-
cause of the poor general condition of the patient and his
significant comorbidities and hemodynamic instability, the
risk for performance of Whipple’s procedure was consi-
dered substantial. The restrictive surgical approach
consisted of pericholecystitic abscess drainage and chole-
cystectomy, gallstone extraction by jejunostomy, resection
of a short segment of jejunum around the jejunostomy site
and jejunoduodenostomy was performed to repair the
defect in the duodenal wall with Roux en Y jejuno-
jejunostomy. Post-operatively, the patient was still tachy-
cardic, remained intubated and ventilated, and was
dependent on high dose vasopressors. Two thrombi were
discovered in the left atrium by ultrasonography; thus, he
was started on full dose heparin and medically converted
to sinus rhythm following thrombolysis. He did well after
a course of antibiotic therapy and was discharged in im-
proved general condition.
Discussion and literature review
The diagnosis of Bouveret’s syndrome is best made as
early as possible, as the risks of morbidity and mortalitys, B: double-oblique MPR of the CT scan showing the gallstone
oximal intestine C: axial slice of the CT scan with delineation of
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quent cardiovascular and general comorbidity [9,10].
The clinical signs and symptoms of Bouveret’s syndrome
are variable and nonspecific. The most common symp-
toms are described as a triad consisting of epigastric
pain, nausea, and vomiting [11,12]. Other common non-
specific signs are abdominal tenderness, dehydration, ab-
dominal distention, upper gastrointestinal hemorrhage
with hematemesis, and pyrexia [1,13]. Differential diag-
noses include perforated peptic ulcer, pancreatitis, gas-
tric volvulus, bezoars and malignant fistula [14-16]. It is
important to consider the diagnosis of Bouveret’s syn-
drome in patients being over the age of 70 years or hav-
ing a past history of symptomatic gallstone disease
[15,17]. Interestingly, the presence of duodenal divertic-
ula, as seen in both presented cases, has been previously
studied for an association with gallstone complications.
An analysis of 350 patients who received ERCP and were
diagnosed with juxtapapillary duodenal diverticula (JPDD)
reported that those affected had a higher incidence of
cholecystolithiasis (29.4% vs. 20.8%; p = 0.039), and
choledocholithiasis (46% vs. 33.1%; p<0.001) and their re-
curring episodes (6.6% vs. 1.4%; p = 0.002) compared to a
matched pair control group without JPDD [18]. The con-
clusions of other studies state that JPDD are linked with
choledocholithiasis but cholecystolithiasis was only linked
to larger JPDD, suggesting that size may be associated
with an increased risk [19-22]. The pathophysiology of
JPDD leading to gallstones is not exactly known but the
currently available data suggests that JPDD may increase
the risk of gallstone disease and therefore can be a risk fac-
tor for Bouveret’s syndrome.
Diagnostics
The use of imaging studies in combination with the clin-
ical presentation is important for recognizing Bouveret’s
syndrome [23]. Imaging of the abdomen by plain x-rays
is the appropriate initial step but is alone diagnostic of
Bouveret’s syndrome in only 21% of cases [24]. Rigler’s
triad, described as small bowel obstruction, pneumobilia,
and an ectopic gallstone, is specific for gallstone ileus
but is not readily seen on plain films nor complete in
most patients [25]. Ultrasound of the abdomen is
recommended to evaluate for possible cholecystitis and
can also reveal a dilated stomach [26-28]. It has been
used for the diagnosis of Bouveret’s syndrome based on
the demonstration of pneumobilia and the ectopic loca-
tion of the gallstone [29-31]. Disadvantages of ultra-
sound include difficulties locating the gallstone and
being ineffective when there is excessive intestinal gas
[32,33]. In the majority of cases (60%) CT scan is used
for diagnosis of Bouveret’s syndrome [7,34-37]. A CT
scan can provide important information about the pres-
ence of a fistula, the inflammatory state of thesurrounding lumen and tissue, and the size, number and
locations of the occluding gallstones. CT more com-
monly identifies Rigler’s triad than plain x-rays and con-
trast agent helps identify abscess formation [7,11,36,37].
However, 15 to 25% of gallstones are isoattenuating and
therefore not well visualized on CT scan. In those cases,
magnetic resonance cholangiopancreatography (MRCP)
can be used additionally to help find the diagnosis and
to rule out the presence of intraductal concrements.
However, difficulties in interpretation may occur as
concrements and air are difficult to be differentiated by
MRCP. MR Imaging is also sensitive for the presence of a
fistula and can be used for confirmation of findings before
treatment [2,11,37]. In 69% of the cases the impacted
stone can be visualized in Esophagogastroduodenoscopy
and Bouveret’s syndrome can be affirmed. A dilated stom-
ach with food content, duodenal ulcer with excessive in-
flammation and edema, and cholecystoduodenal fistula
may also be seen by endoscopy. A first attempt to remove
the stone can be done simultaneously during endoscopy,
however this only successful in the minority of cases. In
about 20% to 40% of all cases the final diagnosis will only
be established during surgery [16].
Treatment
Many authors have adopted the stance that endoscopic
or percutaneous approaches should always be attempted
prior to surgery [2,38-40]. The main reason for this is
that Bouveret’s syndrome tends to affect the elderly, who
will likely be poor surgical candidates in the presence of
multiple comorbidities that can lead to operative com-
plications [21]. Methods of endoscopic or percutaneous
treatment as well as the references to successful cases
are as follows: mechanical lithotripsy, laser lithotripsy,
extracorporeal shockwave lithotripsy, and intracorporeal
electrohydraulic lithotripsy [2,38-44]. However, despite
some reports of success, 91% of patients will have to
undergo surgery for definitive treatment [45-50]. The
size of the gallstone is an important factor to consider
because especially stones larger than 2.5 cm are difficult
to remove endoscopically and may also become im-
pacted in the esophagus [2,45-49]. This is consistent
with the low success rates of endoscopic treatments
since the stones that cause gastric outlet obstruction
tend to be large [16,17]. If fragmentation of a large gall-
stone is attempted, there can be an increased risk of
causing a distal gallstone ileus [51,52]. Other risks of
endoscopic treatment include hemorrhaging or perforat-
ing the intestinal wall during intracorporeal electrohy-
draulic lithotripsy [2].
The main treatment modality for Bouveret’s syndrome
is surgery, especially when percutaneous or endoscopic
approaches are not an option or have failed [53]. The
most common surgical options for extracting the stone
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obstruction should be managed by enterolithotomy with
longitudinal antimesenteric incision. A transverse clos-
ure of the enterolithotomy site is recommended to avoid
stenosis [27,28]. Resection is required for parts of the
small bowel that have become irreversibly damaged
[54,55]. Surgical removal of the stone can be carried out
with or without a simultaneous (one stage procedure) or
subsequent cholecystectomy and fistula repair (two stage
procedure) [15-17,27,28]. Cholecystectomy is indicated
for retained gallstones in the gallbladder to prevent re-
currence and complications [10,54]. Laparoscopic tech-
niques should be considered for surgical treatment
whenever possible to minimize the physiological trauma.
However, higher rates of conversion are seen in these
difficult cases [56,57]. With an unrepaired bilioenteric
fistula the patients are at risk for biliary disorders includ-
ing cholecystitis and cholangitis. Previous studies have
suggested an incidence as high as 56% [25]. However, a
review of 1001 cases of gallstone ileus showed that only
10% of patients required reoperation with fistula repair
due to persistent biliary symptoms [17]. An elevated risk
for the development of gallbladder carcinoma has been
discussed with persistent bilioenteric fistula but to date
there is no evidence in favor of this argument [58,59].
Supporters of a simple stone extraction procedure claim
that the fistula can close spontaneously if there are no
residual stones in the gallbladder and the cystic duct is
patent [1,54]. No convincing data has shown which ap-
proach provides better outcomes when applied to all
cases [60-62]. We suggest a surgical treatment strategy
that is adapted to the individual patient when endo-
scopic treatment is not an option or has failed (Figure 3).
Stone extraction alone is advised in elderly patients with
associated comorbidities due to the risk of operative
complications and in case of acute inflammatory state
due to the high rates of fistula closure breakdown withFigure 3 Surgical treatment strategy for Bouveret’s syndrome.the poor local tissue conditions in the acute inflammatory
state [25]. In older and comorbid patients in acceptable
condition with non acute inflammatory tissue conditions
at surgery a one stage procedure with fistula repair and
cholecystectomy may be considered to avoid secondary
complications. However, the perioperative morbidity and
mortality rates are in favor of simple enterolithotomy and
subsequent fistula repair can be performed when needed
[16,17,54]. Younger patients with higher life expectancy
seem more likely to develop secondary complications over
time due to persistent bilioenteric fistula and would thus
implicate simultaneous fistula repair in a one stage pro-
cedure in case of acceptable health condition and absence
of acute inflammatory state. Subsequent fistula repair
should be performed in the case of recurrent biliary com-
plications with absence of spontaneous fistula closure. The
mortality rate of Bouveret’s syndrome, which was previ-
ously as high as 30%, is more recently reported to be
around 12% due to improved diagnostic techniques and
more restrictive surgical approaches [1,54].
Conclusion
Bouveret’s syndrome is a rare but potentially life threat-
ening condition with gastric outlet obstruction caused
by large gallstones. Treatment can be delayed due to the
unspecific symptoms and extended diagnostic workup.
CT scan is in most cases required for diagnosis and the
patients often require intensive care treatment for
hemodynamic stabilization. The underlying obstructive
disease can lead to further deterioration of the patient’s
condition and should be treated as soon as possible. Per-
cutaneous and endoscopic treatments can in some cases
be successful as first line treatment. Most patients have
to undergo surgery for stone extraction. Simultaneous or
subsequent cholecystectomy and fistula repair should be
considered according to the patient’s age, general and
actual health status, the local tissue conditions found
during surgery, as well as occurrence or risk for second-
ary biliary complications. An individual treatment and
management strategy with optimal timing of surgery,
and a restrictive surgical approach should be considered
as a basis for optimal patient outcome. The morta-
lity rate was lowered over time from 30% to 12% due
to improved diagnostics and more restrictive surgical
approaches.
Consent
Written informed consent was obtained from the patient
or his next of kin for publication of the cases and ac-
companying images. A copy of the written consent is
available for review by the Editor of this journal.
Competing interests
The authors declared that they have no competing interests.
Nickel et al. BMC Surgery 2013, 13:33 Page 6 of 7
http://www.biomedcentral.com/1471-2482/13/33Authors’ contributions
FN, MME, HTK and BPM have made substantial contributions to conception
and design of the study, and interpretation of data. FN, MME, and JC have
made substantial contributions to acquisition and analysis of data. FN, MME,
and JC have been involved in drafting the manuscript. HTK and BPM have
been involved in revising it critically. All the authors have given final
approval of the version to be published.
Acknowledgements
The current study was conducted within the setting of Research Group GRK
1126 “Development of New Computer-Based Methods for the Future Workplace
in Surgery” supported by the German Research Foundation (DFG).
Author details
1Department of General, Visceral and Transplantation Surgery, University of
Heidelberg, Im Neuenheimer Feld 110, 69120, Heidelberg, Germany.
2Department of Diagnostic and Interventional Radiology, University of
Heidelberg, Heidelberg, Germany. 3Department of Radiology, German Cancer
Research Center (dkfz), Heidelberg, Germany. 4Institute of Diagnostic,
Interventional and Pediatric Radiology, University Hospital Bern, Inselspital,
Bern, Switzerland.
Received: 17 December 2012 Accepted: 30 August 2013
Published: 4 September 2013
References
1. Koulaouzidis A, Moschos J: Bouveret’s syndrome. Narrative review. Ann
Hepatol 2007, 6(2):89–91.
2. Doycheva I, Limaye A, Suman A, Forsmark CE, Sultan S: Bouveret’s
syndrome: case report and review of the literature. Gastroenterol Res Pract
2009, 2009:1–4.
3. Kurtz RJ, Heimann TM, Kurtz AB: Gallstone ileus: a diagnostic problem. Am
J Surg 1983, 146:314–317.
4. Newman HF, Northup JD: The autopsy incidence of gallstones. Surg
Gynecol Obstet 1959, 109(1):1–13.
5. Langhorst J, Schumacher B, Deselaers T, Neuhaus H: Successful endoscopic
therapy of a gastric outlet obstruction due to a gallstone with
intracorporeal laser lithotripsy: a case of Bouveret’s syndrome.
Gastrointest Endosc 2000, 51(2):209–213.
6. Beuran M, Ivanov I, Venter MD: Gallstone ileus–clinical and therapeutic
aspects. J Med Life 2010, 3(4):365–371.
7. Ayantunde AA: Gallstone ileus: diagnosis and management. World J Surg
2007, 31:1292–1297.
8. Sakarya A, Erhan MY, Aydede H, Kara E, Ozkol M, Ilkgül O, Özsoy Y:
Gallstone ileus presenting as gastric outlet obstruction (Bouveret’s
syndrome). Acta Chir Belg 2006, 106:438–440.
9. Frattaroli FM, Reggio D, Guadalaxara A, Illomei G, Lomanto D, Pappalardo G:
Bouveret’s syndrome: case report and review of the literature.
Hepatogastroenterology 1997, 44(16):1019–1022.
10. Joshi D, Vosough A, Raymond TM, Fox C, Dhiman A: Bouveret’s syndrome
as an unusual cause of gastric outlet obstruction: a case report. J Med
Case Rep 2007, 1:73.
11. Brennan GB, Rosenberg RD, Arora S: Bouveret syndrome. Radiographics
2004, 24:1171–1175.
12. Shalowitz JI: Gallstone emesis. Am J Gastroenterol 1989, 84:334–336.
13. Polkey M, Steger A, Elkington S: Bouveret’s syndrome due to four large
gall stones. Eur J Med 1993, 2:307–308.
14. Gencosmanoglu R, Inceoglu R, Baysal C, Akansel S, Tozun N: Bouveret’s
syndrome complicated by a distal gallstone ileus. World J Gastroenterol
2003, 9(12):2873–2875.
15. Dan D, Collure DW, Hoover EL: Bouveret’s syndrome: revisiting gallstone
obstruction of the duodenum. J Natl Med Assoc 2003, 95(10):969–973.
16. Cappell MS, Davis M: Characterization of Bouveret’s syndrome: a
comprehensive review of 128 cases. Am J Gastroenterol 2006,
101:2139–2146.
17. Reisner RM, Cohen JR: Gallstone ileus: a review of 1001 reported cases.
Am Surg 1994, 60(6):441–446.
18. Zoepf T, Zoepf DS, Arnold JC, Benz C, Riemann JF: The relationship
between juxtapapillary duodenal diverticula and disorders of the
biliopancreatic system: analysis of 350 patients. Gastrointest Endosc 2001,
54(1):56–61.19. Novacek G, Walgram M, Bauer P, Schofl R, Gangl A, Potzi R: The
relationship between juxtapapillary duodenal diverticula and biliary
stone disease. Eur J Gastroenterol Hepatol 1997, 9:375–379.
20. Hagege H, Berson A, Pelletier G, Fritsch J, Choury A, Liguory C, Etienne JP:
Association of juxtapapillary diverticula with choledocholithiasis but not
with cholecystolithiasis. Endoscopy 1992, 24:248–251.
21. Egawa N, Kamisawa T, Tu Y, Sakaki N, Tsuruta K, Okamoto A: The role of
juxtapapillary duodenal diverticulum in the formation of gallstones.
Hepatogastroenterology 1998, 45(22):917–920.
22. Fancellu A, Niolu P, Scanu AM, Feo CF, Ginesu GC, Barmina ML: A rare variant
of gallstone ileus: Bouveret’s syndrome. J Gastrointest Surg 2010, 14:753–755.
23. Toth E, Zawadski A, Thorlacius H: Education and imaging: gastrointestinal:
cholecystoduodenal fistula with gallstone-induced intestinal obstruction.
J Gastroenterol Hepatol 2013, 28(2):377.
24. Trubek S, Bhama JK, Lamkin N: Radiological findings in Bouveret’s
syndrome. Emerg Radiol 2001, 8:335–337.
25. Pickhardt PJ, Bhalla S, Balfe DM: Acquired gastrointestinal fistulas:
classification, etiologies, and imaging evaluation. Radiology 2002, 224:9–23.
26. Gan S, Roy-Choudhury S, Agrawal S, Kumar H, Pallan A, Super P, Richardson
M: More than meets the eye: subtle but important CT findings in
Bouveret’s syndrome. AJR AM J Roentgenol 2008, 191:182–185.
27. Scarpa FJ, Borges J, Mullen D: Gallstone ileus. Am J Surg 2000, 180:99.
28. Clavien PA, Richon J, Burgan S, Rohner A: Gallstone ileus. Br J Surg 1990,
77:737.
29. Lasson A, Lorén I, Nilsson A, Nirhov N, Nilsson P: Ultrasonography in
gallstone ileus: a diagnostic challenge. Eur J Surg 1995, 161(4):259–263.
30. Hürlimann R, Enzler M, Binswanger RO, Meyenberger C: Bouveret’s
syndrome - a rare gallstone complication. Z Gastroenterol 1995, 33:445.
31. Maglinte DDT, Lappas JC, Ng AC: Sonography of Bouveret’s syndrome. J
Ultrasound Med 1987, 6:675.
32. Davies RJ, Sandrasagara FA, Joseph AEA: Case report: ultrasound in the
diagnosis of gallstone ileus. Clin Radiol 1991, 43:282.
33. Sáez Garmendia F, Lopez Ruiz JA, Martinez Alvarez A, Pena Sarnago JM,
Calonge Ratia JA, Munoz Dermit F: Bouveret’s syndrome: a new case of
double arch sign in cholecystosonography. Eur J Radiol 1984, 4:216.
34. De la Fuente H, Guzman S, Llanos O, Ibañez L, Ross M: Duodenal
obstruction caused by cholelithiasis (Bouveret’s syndrome). Rev Med Chil
1989, 76:785.
35. Tüney D, Cimşit D: Bouveret’s syndrome: CT findings. Eur Radiol 2000,
10:711–1712.
36. Ripollés T, Miguel-Dasit A, Errando J, Morote V, Gómez-Abril SA, Richart J:
Gallstone ileus: increased diagnostic sensitivity by combining plain film
and ultrasound. Abdom Imaging 2001, 26:401.
37. Pickhardt PJ, Friedland JA, Hruza DS, Fisher AJ: CT, MR
cholangiopancreatography, and endoscopy findings in Bouveret’s
syndrome. AJR Am J Roentgenol 2000, 180(4):1033–1035.
38. Moriai T, Hasegawa T, Fuzita M, Kimura A, Tani T, Makino I: Successful
removal of massive intragastric gallstones by endoscopic
electrohydraulic lithotripsy and mechanical lithotripsy. Am J Gastroenterol
1991, 86(5):627–629.
39. Maiss J, Hochberger J, Muehldorfer S, Keymling J, Hahn EG, Schneider HT:
Successful treatment of Bouveret’s syndrome by endoscopic
laserlithotripsy. Endoscopy 1999, 31(2):S4–S5.
40. Dumonceau JM: Endoscopic treatment of gastric outlet obstruction
caused by a gallstone (Bouveret’s syndrome) after extracorporal
shockwave lithotripsy. Endoscopy 1997, 29(4):319–321.
41. Charalambous CP, Midwinter M, Bancewicz J: Unusual presentation of
Bouveret’s syndrome. J Gastroenterol 2002, 37:476–478.
42. Holl J, Sackman M, Hoffmann R, Schüssler P, Sauerbruch T, Jüngst D,
Paumgartner G: Shock-wave therapy of gastric outlet syndrome caused
by a gallstone. Gastroenterology 1989, 97:472–474.
43. Gemmel C, Weickert U, Eickhoff A, Schilling D, Riemann JF: Successful
treatment of gallstone ileus (Bouveret’s syndrome) by using
extracorporal shock wave lithotripsy and argon plasma coagulation.
Gastrointest Endosc 2007, 65(1):173–175.
44. Huebner ES, DuBois S, Lee SD, Saunders MD: Successful endoscopic
treatment of Bouveret’s syndrome with intracorporeal electrohydraulic
lithotripsy. Gastrointest Endosc 2007, 66(1):183–184.
45. Lowe AS, Stephenson S, Kay CL, May J: Duodenal obstruction by
gallstones (Bouveret’s syndrome): a review of the literature. Endoscopy
2005, 37:82–87.
Nickel et al. BMC Surgery 2013, 13:33 Page 7 of 7
http://www.biomedcentral.com/1471-2482/13/3346. Katsinelos P, Dimiropoulos S, Tsolkas P, Baltagiannis S, Kapelidis P, Galanis I,
Papaziogas B, Georgiadou E, Vasiliadis I: Successful treatment of duodenal
bulb obstruction caused by a gallstone (Bouveret’s syndrome) after
endoscopic mechanical lithotripsy. Surg Endosc 2002, 16(9):1363.
47. Schneider MU, Matek W, Bauer R, Domschke W: Mechanical lithotripsy of
bile duct stones in 209 patients: effect of technical advances. Endoscopy
1988, 20(5):248–253.
48. Heinrich D, Meier J, Wehrli H, Buhler H: Upper gastrointestinal hemorrhage
preceding development of Bouveret’s syndrome. Am J Gastroenterol 1993,
88(5):777–780.
49. Bottari M, Pallio S, Scribano E, Certo A: Pyloroduodenal obstruction by a
gallstone: Bouveret’s syndrome. Gastrointest Endosc 1988, 34(5):440–442.
50. Tharakan J, Lee FI: Duodenal obstruction due to a gallstone: a case of
Bouveret’s syndrome. Am J Gastroenterol 1994, 89(10):1917.
51. Moschos J, Pilpilidis I, Antonopoulos Z, Paikos D, Tzilves D, Kadis S, Katsos I,
Tarpagos A: Complicated endoscopic management of Bouveret’s syndrome.
A case report and review. Rom J Gastroenterol 2005, 14(1):75–77.
52. Alsolaiman MM, Reitz C, Nawras AT, Rodgers JB, Maliakkal BJ: Bouveret’s
syndrome complicated by distal gallstone ileus after laser lithotripsy
using Homium: YAG laser. BMC Gastroenterol 2002, 2(15):1–4.
53. Hussain A, Obaid S, El-Hasani S: Bouveret’s syndrome: endoscopic or
surgical treatment. Updates Surg 2013, 65(1):63–65.
54. Halabi WJ, Kang CY, Ketana N, Lafaro KJ, Nguyen VQ, Stamos MJ, Imagawa
DK, Demirjian AN: Surgery for Gallstone Ileus: a nationwide comparison
of trends and outcomes. Ann Surg 2013 [Epub ahead of print].
55. Day EA, Marks C: Gallstone ileus. Review of the literature and
presentation of thirty-four new cases. Am J Surg 1975, 129(5):552–558.
56. Balakrishnan S, Samdani T, Singhal T, Hussain A, Grandy-Smith S, Nicholls J,
El-Hasani S: Patient experience with gallstone disease in a national health
service district hospital. JSLS 2008, 12(4):389–394.
57. Hussain A: Difficult laparoscopic cholecystectomy: current evidence and
strategies of management. Surg Laparosc Endosc Percutan Tech 2011,
21(4):211–217.
58. Berliner SD, Burson LC: One-stage repair for cholecystduodenal fistula and
gallstone ileus. Arch Surg 1965, 90:313–316.
59. Bossart PA, Patterson AH, Zinite HA: Carcinoma of the gallbladder. A report of
seventy-six cases. Am J Surg 1962, 103:361–364.
60. Lobo DN, Jobling JC, Balfour TW: Gallstone ileus: diagnostic pitfalls and
therapeutic successes. J Clin Gastroenterol 2000, 30(1):72–76.
61. Rodríguez-Sanjuán JC, Casado F, Fernández MJ, Morales DJ, Naranjo A:
Cholecystectomy and fistula closure versus enterolithotomy alone in
gallstone ileus. Br J Surg 1997, 84(5):634–637.
62. Sfairi A, Patel JC: Gallstone ileus: plea for simultaneous treatment of
obstruction and gallstone disease. J Chir (Paris) 1997, 134(2):59–64.
doi:10.1186/1471-2482-13-33
Cite this article as: Nickel et al.: Bouveret’s syndrome: presentation of
two cases with review of the literature and development of a surgical
treatment strategy. BMC Surgery 2013 13:33.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
